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Foreword 


This  manual  provides  guidelines  for  proper  methods  used  in  the 
control  of  nuisance  aquatic  vegetation. 

The  various  aquatic  herbicides  mentioned  in  this  manual  con- 
form with  the  Federal  Insecticide,  Fungicide  and  Rodenticide  Act 
for  use  in  aquatic  habitats. 

The  current  list  of  suggested  herbicides  (page  54)  is  subject  to 
periodic  revision. 

Chemicals  listed  in  this  manual  are  not  necessarily  endorsed  by 
the  Commonwealth  of  Pennsylvania,  nor  does  the  Commonwealth 
assume  any  responsibility  for  their  use.  This  listing  is  intended 
solely  as  a convenience  for  those  who  may  desire  a source  for  ob- 
taining the  products  used  in  aquatic  vegetation  control. 

To  apply  for  a permit  to  use  an  algacide,  herbicide  or  fish  control 
chemical,  the  applicant  must  submit  an  Application  Form,  properly 
completed,  signed  and  attested  to  the  Benner  Spring  Fish  Research 
Station,  R.D.  :^1,  Box  20()-C,  Bellefonte,  Pennsylvania  16823.  Sam- 
ple form  and  instruction  sheet  are  shown  on  pages  59,  60,  61  & 62. 
These  forms  may  be  obtained  from  the  following  agencies: 

1.  Regional  Offices  of  the  Pennsylvania  Fish  Commission  or  Penn- 
sylvania Department  of  Environmental  Resources. 

2.  Fish  Commission  County  "waterways  patrolmen. 

3.  Pennsylvania  Department  of  Agriculture  district  offices. 

4.  County  Agricultural  Extension  Agent  offices. 

5.  Pennsylvania  State  Soil  and  \\ffiter  Conservation  district  offices. 

6.  District  Eorester  offices. 

7.  U.S.D.A.,  Soil  Conservation  Service  county  offices. 
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I.  Introduction 


A.  Purpose  and  Scope 

All  but  the  most  sterile  waters  have  some  aquatic  weeds.  This, 
then,  is  a natural  condition,  and  when  plants  are  present  in  modest 
amounts  they  Iteautily  the  lake.  On  the  otlier  hand,  a lake  with  no 
apparent  plant  life  along  its  edges  is  unattractive  and  unproductive. 

Modest  stands  of  acpiatic  plants  in  lakes  and  ponds  are  beneficial 
to  the  fishes  since  they:  (1)  provide  hiding  places  for  adult  fishes 
(and  hence  good  fishing  spots);  (2)  serve  as  refuge  for  juvenile 
fishes;  and  (3)  harbor  many  insects  eaten  by  fishes. 

The  degree  of  weed  control  should  Ire  determined  Iry  the  type 
recreation  or  other  use  desired.  For  example,  weeds  should  Ire  com- 
pletely eradicated  from  a swdmniing  beach  and  lanes  should  be 
opened  for  boats.  For  fishery  purposes,  some  weed  beds  are  desirable 
in  strategic  places. 

The  use  of  special  chemical  preparations  for  the  control  and 
elimination  of  nuisance  growths  of  acpiatic  plants  is  increasing. 
New'  chemicals  are  continually  being  developed  and  marketed  under 
a variety  of  scientific  and  commercial  names.  Fhse  of  these  chemical 
agents  recpiires  knowledge  of  specific  methods  of  application  and 
the  identity  of  the  acpiatic  plants  to  be  controlled  or  eliminated. 
Many  of  the  chemicals  are  effective  in  the  control  of  certain  acpiatic 
plants  but  may  not  affect  others.  In  some  instances  it  may  lie  neces- 
sary to  apply  more  than  one  chemical  to  the  same  body  of  water. 
To  achieve  maximum  effect,  certain  chemicals  must  be  ajqilied 
when  plants  are  in  tlie  very  early  stages  of  growth.  Others  must  be 
applied  during  the  active  growing  season  and  there  are  lliose  wliich 
are  onlv  effective  after  the  plants  are  fully  mature.  The  haidness 
and  temperature  of  tlie  waiter  to  lie  treated  are  also  important 
factors  to  lie  considered. 

Improper  or  careless  application  of  chemicals  can  be  a health 
hazard.  Some  chemicals  are  extremely  toxic  to  man  and  animals. 
Care  must  lie  taken  to  avoid  the  breathing  of  dust  from  dry  chem- 
icals and  the  mist  from  spraying  chemicals  in  solution.  Direct  con- 
tact with  the  skin  can  be  ecpially  hazardous. 

The  dosage  rate  must  be  carefully  calculated  for  each  type  of 
chemical,  size  of  the  water  body  and  type  of  plants  to  be  controlled. 
There  are  certain  legal  restrictions  imposed  by  the  Commonw'ealth 
where  the  use  of  atjuatic  herbicides  may  endanger  fishes  or  other 
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aquatic  animal  life  and  where  public  drinking  water  supply  or 
public  swimming  areas  may  be  contaminated. 

This  manual  contains  information  for  the  proper  use  of  those 
acjuatic  herbicides  presently  used  in  Pennsylvania.  Its  purpose  is  to 
provide  a guide  to  determine  suitable  control  methods,  calculations 
of  dosage  rates,  and  time  of  treatment.  It  provides  a means  of  identi- 
fying the  most  common  atjuatic  plants  in  Pennsylvania  and  lists 
the  chemicals  appropriate  for  their  control  and  precautions  to  be 
followed  to  avoid  hazardous  use. 

B.  Factors  Influencing  Excessive 
Growth  of  Aquatic  Plants 

All  acjuatic  j)lants  retjuire  sunlight  and  nutrients  for  growth.  In 
a natural  acjuatic  environment  the  most  imjrortant  nutrients,  such 
as  jjhosj)horus  and  nitrogen,  are  leached  from  the  earth’s  crust,  or 
are  liberated  through  tlie  clecomjrosition  of  organic  materials.  These 
nutrients  enter  water  courses  through  runoff  of  surface  waters,  or 
through  ground  waters,  and  become  available  for  use  by  aquatic 
jrlants.  In  a natural  acjuatic  environment,  these  nutrients  are  usual- 
ly found  in  extremely  limited  amounts  with  a resulting  limited 
amount  of  acjuatic  vegetation. 

Acjuatic  w'eecl  jnoblems  have  increased  markedly  over  the  jjast 
several  decades  due  to  man’s  increased  domestic,  industrial  and 
agricidtural  activities. 

The  most  significant  contributor  of  excessive  nutrients  is  human 
sewage.  Sewage,  even  "treated”  sewage  is  rich  in  the  two  basic 
nutrients,  jiliosjiliorus  and  nitrogen.  Drainage  from  sejrtic  tanks  and 
jirivies,  discharge  of  treated  munieijjal  sewage,  or  runoff  from  barn- 
yards and  leecllots  will  all  eventually  find  their  way  either  by  sur- 
face runoff  or  in  tlie  ground  water  to  lakes,  jroncls,  or  streams.  The 
nutrients  jire,sent  in  tliese  wastes  will  eventually  result  in  the  pro- 
duction of  more  and  more  acjuatic  weeds. 

Industry  can  also  lie  a significant  contriliutor  of  nutrients.  Deter- 
gents, which  contain  Iiigh  jihosjihate  concentrations  are  used  widely 
as  cleaning  comjiounds  in  most  industries.  Nutrient  materials  can 
also  be  generated  as  by-jiroducts  of  many  industrial  processes. 

The  increasing  use  of  fertilizers  (high  in  jihosjihorus  and  nitro- 
gen) in  agricultural  jiractices  has  significantly  increased  the  nu- 
trient concentration  in  waters  clue  to  heavy  surface  runoff  and 
ground  water  seejiage.  These  excess  nutrients  cause  increased  pro- 
duction of  acjuatic  jilants,  which  can  turn  a once  highly  desirable 
aquatic  environment  into  one  choked  with  weeds. 

Other  less  imjiortant  factors  which  are  conducive  to  excessive 
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growth  of  aquatic  weeds  and  algae  are;  (1)  shallow  depths;  (2) 
high  water  temperatures;  (3)  lack  of  precipitation. 

Now  that  we  know  what  and,  more  exactly,  who  causes  the  j^rob- 
lem,  what  preventive  measures  can  and  must  be  taken  to  bring  it 
under  control?  Proltably,  the  first  and  most  obvious  measure  is  to 
stop  discharging  improperly  treated  wastes  into  our  waters.  Satis- 
factory methods  of  removing  the  nutrient  contents  from  these  wastes 
are  now  availalrle  and  should  be  implemented. 

In  the  planning,  design,  and  location  of  impoundments,  consid- 
eration should  be  given  to  the  possible  sources  of  contaminants  from 
within  the  watershed  area. 

While  contemplating  the  most  desirable  recourse  to  follow,  per- 
haps the  only  immediate  alternative  is  to  employ  one  or  more  of 
the  current  methods  stated  in  this  pamphlet  for  acjuatic  vegetation 
control. 


9 


II.  Control  Methods 


A.  Mechanical  Controls 

1.  Physical  Removal — This  type  ot  control  involves  cutting,  pull- 
ing, mowing,  raking  or  skimming.  It  is  most  effective  tor  small 
(juantities  ol  plants  near  the  shoreline  or  in  small  ponds.  Ex- 
ceptions to  this  include  tlie  use  ot  special  cutting  machines  which 
are  capalile  of  removing  rveeds  trom  large  areas. 

Tliere  are  two  important  things  to  consider  with  the  use  of 
mechanical  methods.  It  is  most  important  to  remove  cut  weeds 
from  the  immediate  drainage  area  of  a lake,  pond  or  stream  so 
that  nutrients  released  during  decomposition  will  not  re-enter 
the  water  area.  Such  enrichment,  if  permitted,  could  promote 
new  and  increased  weed  growth. 

The  other  important  thing  to  remember  is  that  most  mechani- 
cal methods  are  temporary  and  have  to  be  repeated  frecpiently 
-mudi  like  mowing  a lawn.  Tlie  (utting  metliods  that  cause 
fragmentation  of  many  of  the  underwater  types  of  plants,  such 
a milfoil,  elodeti,  and  coontail,  actually  can  cause  spreading, 
t his  happens  because  each  plant  fragment  lelt  in  the  water  can 
become  a new  plant. 

Plants  that  can  be  removed  by  digging,  cutting  or  pidling 
include  sedges,  reeds,  cattails,  water  lilies  and  spatterclock.  As 
mentioned  above,  such  treatment  usually  has  to  be  repeated  a 
number  of  times.  Floating  algae  and  duckweed  can  be  removed 
temporarily  liy  dragging  a lioating  plank  or  net  across  the  top 
of  the  pond. 

1 he  special  cutting  machines  tivailable  include  those  that  cut 
swatlis  four  or  more  feet  in  width  and  several  feet  deep.  How- 
ever, it  is  hard  to  remove  the  cut  vegetation.  Some  of  the  most 
higldy  developed  machines  will  cut  and  remove  the  acjuatic 
vegetation  in  one  operation.  Most  of  the  sidmierged  types  of 
weeds  can  be  cut  liy  this  method. 

2.  Dredcunc;  to  increase  depth — Very  shallow  ponds  or  lakes  can 
lie  dredged  to  deptlis  of  10  feet  or  more  in  problem  areas.  Sub- 
merged vegetation  does  not,  normally,  become  a problem  at  such 
depths  since  sunlight  penetration  is  usually  not  sufficient  to 
stimulate  excessive  growth.  Tliis  is  a very  expensive  method  of 
control  which  could  be  eliminated  by  proper  planning  before 
the  pond  is  constructed. 
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3.  Miscellaneous  methods — Other  methods  that  can  be  used  in 
special  situations  to  control  aquatic  vegetation  include: 

a.  Inning  the  pond  bottom  with  black  plastic  sheeting  material. 
This,  in  eliect,  shuts  out  light  anti  prevents  the  growth  of 
most  of  the  attached  or  rooted  acpiatic  vegetation.  Sheets 
should  be  placed  in  the  pond  at  the  early  part  of  the  growing 
season.  I'his  method  does  not  control  algae  or  duckweed. 

b.  Lowering  water  levels.  Some  aquatic  plants,  such  as  milfoil, 
can  be  controlled  if  the  pond  is  partially  drained  in  late 
autumn  to  allow  the  edges  to  free/e.  To  be  effective,  bottom 
intid  should  freeze  to  a minimum  depth  of  4 inches  tor  3 
weeks  or  longer. 

B.  Chemical  Controls 

1.  Introduction — The  use  of  special  chemicals,  called  herbicides, 
for  atjuatic  vegetation  control  has  increased  markedly  in  recent 
years.  Chemical  herbicides  kill  the  aquatic  weeds  either  by  direct 
contact  or  by  disrupting  normal  growth  processes  restilting  in 
extremely  accelerated  growth,  .\lthough  chemical  control  is  the 
most  practical,  effective,  and  specialized  method  available,  un- 
successful weed  control  programs  and  excessive  fish  mortalities 
can  result  from  errors  in  judgment,  calculation  and  methods  of 
application.  It  is,  therefore,  extremely  important  that  the  user 
FOLLOW  THE  M AXULACLURER'S  DIRECTIONS  AND 
NEVER  EXCEED  THE  RECOMMENDED  DOSAGE.  Most 
herbicides  are  safe  for  humans  and  acpiatic  life  if  dosages  and 
application  rates  are  observed.  It  should  be  emphasized  that, 
since  the  waters  in  various  lakes,  ponds  and  streams  throughout 
Pennsylvania  vary  considerably  in  their  physical  and  chemical 
composition,  it  is  not  possible  to  predict  with  total  accuracy 
that  a given  herbicide  will  effectively  control  a specific  plant  in  a 
particular  body  of  water. 

2.  Precai  TioNS  AND  Haz.vrds — Aiiyoue  using  chemical  herbicides 
should  use  EXTREME  CAUTION  AND  FOLLOW  THE  DI- 
RECTIONS ON  THE  MANUFACTURER’S  LABEL.  SOME 
OF  THE  AOUATIC  HERBICIDES  ARE  EXTREMELY 
TOXIC  TO  HUMANS,  LH  ESTOCK,  AND  AQUATIC  LIFE. 
EXCEEDING  THE  RECOMMENDED  DOSAGES  MUST  BE 
AVOIDED  AT  ALL  TIMES. 

Most  herbicides  are  toxic  if  taken  internally,  and  direct  con- 
tact with  the  chemical  should  be  avoided.  USE  CAUTION  AND 
COMMON  SENSE.  Rubber  gloves,  boots  and  other  protective 
clothing  should  be  employed  when  applying  the  chemical. 
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AVOID  DIRECT  CONTACT  WITH  THE  SKIN.  If  it  comes 
in  contact  with  the  skin,  wash  the  affected  areas  immediately 
with  water. 

All  e(|nipment  used  in  spraying  operations  should  be  washed 
immediately  to  prevent  corrosion  of  metal  containers.  Any  spray 
unit  used  for  2,‘hD  shonld  be  rinsed  with  a solution  of  ammonia 
or  washing  soda  l)efore  reuse. 

Water  treated  witli  cliemical  herl)icides  shoidd  not  be  used  for 
livestock  watering,  irrigation,  or  human  consumption  for  a pe- 
riod of  time  as  specified  on  the  mannfactnrer’s  label.  This  time 
period  will  vary  with  the  specific  herbicide  used. 

Most  fishes  and  other  acpiatic  life  can  tolerate  the  dosage 
levels  needetl  to  kill  acjiiatic  weeds.  Minor  fish  kills  can  result 
when  lierbicide  chemicals  are  not  evenly  distril)uted  in  limited 
areas.  Fisli  mortality  can  also  result  if  large  areas  to  be  treated 
are  sprayed  at  one  time.  A rapid  kill  of  acpiatic  plants  may 
cause  oxygen  depletion,  resulting  from  a high  rate  of  decom- 
position. For  these  reasons,  when  a large  area  is  to  be  treated, 
smaller  segments  shonld  be  treated  individually  with  at  least  a 
one  week  interval  between  treatments,  until  the  entire  area  has 
been  treated.  Many  herbicides  used  for  acpiatic  vegetation  con- 
trol cannot  be  used  in  pnitlic  drinking  water  supply  reservoirs. 

.S.  \Vhi:n  .siioi;li)  irfatment  he  carried  out? — Most  acpiatic  weeds 
should  be  treated  in  early  spring  when  grcjwth  is  rapid,  but  be- 
fore .seeding  takes  place.  In  Pennsylvania,  all  treatment,  with  the 
exception  of  filamentous  algae,  plankton  algae  and  duckweed 
shoidd  be  completed  before  June  ,‘10.  Most  herbicides  are  less 
effective  after  seeding  Inis  taken  phice.  Wliere  excessive  acpiatic 
plant  production  is  evident,  several  succe.ssive  monthly  treat- 
ments may  lie  necessary  tlirougliout  the  growing  season.  Yearly 
treatments  may  lie  rccpiired  since  acpiatic  weeds,  like  terrestrial 
weeds,  c^ccur  annually  and  mature  seeds  are  not  killed  by  the 
herliicicle.  In  relation  to  filamentous  and  plankton  algae,  and 
duckweed,  treatment  may  liave  to  be  condncted  tlirougliout  the 
growing  season  (s|iring,  summer,  fall)  for  effective  control. 

It  is  more  practical  to  treat  only  those  slioreline  areas  and  bays 
on  large  lakes  and  ponds  that  are  being  used  for  recreational 
purposes  while  small  ponds  may  be  treated  completely. 

4.  Methods  oe  application — Small  bodies  of  water  such  as  farm 
ponds  or  small  lake  shore  areas  can  be  treated  with  liquid 
herbicides  liy  means  of  a small,  3 to  5 gallon,  pressure-type  hand 
or  liack-pack  sprayer,  available  at  most  garden  centers,  farm 
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supply  stores,  or  hardware  stores.  For  very  small  ponds,  ingredi- 
ents may  Ite  mixed  in  a tidr  and  applied  with  a dipper. 

For  larger  bodies  of  water  ot  more  than  5 acres,  such  as  lakes, 
reservoirs,  or  large  ponds,  heavier  commercial-type  spray  equip- 
ment is  needed.  A motorized  pump  adapted  with  a “T”  intake 
can  be  employed  in  which  lake  water  and  the  liquid  herbicide 
are  mixed  and  pumped  continuously.  Tractor  or  other  farm 
sprayers  can  also  be  employed. 

.\n  extremely  effective  and  easy  method  employs  the  use  of 
a common  boat  bailer.  The  bailer  is  attached  to  the  motor 
directly  above  the  propeller  and  connected  to  a drum  containing 
the  herl:)icide.  As  the  Itoat  moves  through  the  water,  the  chemical 
is  drawn  into  the  water  and  mixed  Iry  the  prop  wash. 

For  applying  granule  formulations  of  herlticides  in  relatively 
small  areas,  such  as  farm  ponds  or  around  boat  docks,  the  mate- 
rial can  be  applied  by  hand,  or  more  effectively,  by  means  of  a 
hand-operated,  crank-type  fertilizer  or  seed  spreader.  If  larger 
areas  are  to  be  treated,  large-scale  commercial  granule  applicators 
which  are  capable  of  dispersing  granules  in  a 30  to  35  foot  swath 
and  powered  by  a small  electric  motor  shoidd  be  employed. 
Helicopters  and  fixed-wing  aircraft  are  also  very  effective  as  a 
means  of  applying  granules  in  large-scale  operations. 

\\dtichever  metltod  is  employed,  it  is  essential  that  the  herbi- 
cidal  chemical  be  evenly  distributed  throughout  the  water  being 
treated.  It  is  also  important,  especially  in  treating  submerged 
atpiatic  weeds,  that  enough  chemical  reaches  the  deepest  portions 
of  the  body  of  water  so  that  maximum  efficiency  results. 

In  reservoirs,  lakes  and  ponds  which  have  a high  rate  of  flow'- 
through,  it  is  desirable  to  draw  down  the  water  level  prior  to 
treatment  to  insure  adequate  contact  time  for  the  herbicide. 
Tliree  to  five  days  should  be  allowed  after  tlie  initial  treatment 
before  water  is  permitted  to  overflow  the  spillway. 

5.  Calculations  for  determining  the  area  to  be  treated — To 
calculate  the  amount  of  chemical  to  be  used,  it  is  necessary  to 
first  determine  the  volume  of  water  in  the  pond,  lake,  or  reser- 
voir expressed  as  acre-feet.  The  number  of  acre-feet  can  be  de- 
termined by  multiplying  the  stirface  area  (in  acres)  by  the  aver- 
age depth  (in  feet). 

For  example:  A pond  that  has  2 stirface  acres  of  water 
and  an  average  depth  of  5 feet  contains  10  acre- 
feet  of  water. 

2 acres  x 5 feet=10  acre-feet 
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The  numi)er  of  surface  acres  of  an  area  can  be  determined  by 
multiplying  tlie  average  length  (in  feet)  by  the  average  width 
(in  feet)  of  the  body  of  water  and  dividing  by  43,560  (since 
43,560  scjuare  feet  = 1 acre). 

For  example:  A pond  that  is  501  feet  in  length  and  174 
feet  in  width  has  a surface  area  of  approximately 
2 acres. 

501  feet  X 174  feet 

= 2 surface  acres 

43,560  scp  feet 

The  average  depth  of  a body  of  water  is  estimated  by  taking 
one  half  of  the  maximum  depth.  If  the  maximum  depth  of  a 
pond  is  10  feet,  then  the  average  depth  can  be  approximated 
by  taking  one-half  of  10  feet,  or  5 feet.  However,  as  shown  in 
the  following  example,  a second  method  is  more  accurate  and 
shoidd  be  employed.  This  involves  taking  a number  of  depth 
measurements  across  the  length  and  width  of  the  pond  with  a 
weighted  rope  marked  off  in  feet.  These  measurements  are 
totaled  and  then  divided  by  the  total  number  of  depth  measure- 
ments made  to  obtain  the  average  depth  in  feet. 

For  example:  If  the  following  series  of  depth  measure- 
ments were  made  along  the  length  and  width  of  the 
pond,  then  the  average  depth  would  be  computed 
as  follows: 


depths 

along  Length 

Depths  along  Width 

4' 

r 

6' 

4' 

10' 

6' 

8' 

6' 

5' 

4' 

33' 

21' 

Then: 

33'  + 21' 

= 5.4  feet 

10  measurements 


6.  Calculations  for  determining  dosage — Most  commercial  herbi- 
cides contain  a relatively  small  portion  of  active  ingredient 
which  is  the  effective  controlling  agent.  In  most  instances,  the 
recommended  dosage  is  based  on  the  percentage  of  active  in- 
gredient which  must  be  known  to  calculate  the  application  rate, 
and  before  one  can  compare  the  cost  of  one  herbicide  with 
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another.  The  liquid  herbicides  are  expressed  as  pounds  of  active 
ingredient  per  gallon  of  liqind  and  the  granular  herbicides  as 
percent  of  active  ingredient.  The  herbicides  descrilted  in  this 
bnlletin  are  listed  on  page  54,  Ity  the  trade  name,  cliemical 
name,  amount  of  active  ingredient  and  estimated  cost. 

Once  the  acre-feet  of  water  has  been  calculated,  this  figure  is 
midtiplied  by  the  recommended  dosage  (in  pounds  or  gallons) 
to  obtain  the  total  amount  of  lierbicide  required  in  parts  per 
million  (ppm).  Since  an  acre-foot  of  water  weighs  2.7  million 
pounds,  then  a concentration  of  1 part  per  million  of  herbicide 
can  be  obtained  by  dissolving  2.7  pounds  (or  equivalent  weight 
of  active  ingredient  based  on  gallons)  of  herbicide  per  acre-foot 
of  water. 

Acre-feet  of  water  times  recommended  ppm  times  2.7  million 
pounds  equals  No.  of  pounds  of  lierbicide  per  total  No.  of  acre- 
feet  to  be  treated. 

Example  1:  If  a desired  concentration  of  0.5  ppni  of  cop- 
per sidfate  (100%  active)  is  retjuired  to  treat  a 
pond  with  10  acre-feet  of  water,  then  the  number 
of  pounds  of  copper  sidfate  needed  is: 

10  acre-feet  x 0.5  ppm  x 2.7  million  pounds  = 

13.5  lbs.  of  Copper  Sulfate  per  10  acre-feet 

Where  the  percent  active  ingredient  is  less  than  100,  the  dosage 
rate  can  be  calcidated  as  follows: 


No.  of  acre-feet  of  water  x recommended 
ppm  X 2.7  million  pounds 


pounds  active  ingredient 


No.  of  Ills,  of  herb- 
icide per  total  No.  of 
acre-feet  to  he  treated 


Example  2:  If  a desired  concentration  of  0.5  ppnr  of 
Aqua-Vex  (6  lbs.  acid  per  gallon)  is  rec[uired  to 
treat  a pond  with  10  acre-feet  of  water,  then  the 
number  of  gallons  of  Acpia-Vex  needed  is: 


10  acre-feet  x 0.5  ppm  x 2.7  million  pounds  ^25  srallons  of 

= .\qiia-Vex  per  10 

6.0  lbs.  acid  acre-feet 


C.  Biological  Controls 

The  use  of  cliemicals  for  atpiatic  vegetation  control,  while  prob- 
ably the  most  effective  treatment  known  at  this  time,  leaves  much 
to  be  desired.  It  is  never  advisalile  to  promote  the  widespread  use 
of  chemical  materials  which  not  only  produce  immediate  effects, 
but  may  also  be  manifested  in  some  part  of  the  acpiatic  community 
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through  a delayed  toxic  reaction.  As  with  the  control  of  land  pests, 
it  is  often  much  more  desirable  to  use  some  kind  of  biological 
method.  Unfortunately  there  is  no  good  universal  biological  method 
known  at  this  time.  However,  this  area  is  receiving  attention  and 
the  effective  biological  control  of  aquatic  vegetation  is  within  the 
realm  of  possibility  and  shoidd  be  encouraged. 

Some  methods  of  Biological  Control  are  listed  below. 

1.  Fertilization — Tliis  is  a method  used  successfully  in  the  South 
for  acpiatic  weed  control  and  increa.sed  fish  production.  Results 
in  the  North  have  not  been  especially  successful,  at  least  for 
weed  control.  Briefly  it  requires  adding  commercial  or  animal 
fertilizer  to  a pond  during  warm  weather  to  produce  a “bloom” 
of  millions  of  minute  plants  and  animals.  This  bloom  causes  a 
turbid  appearance  in  the  water  which  tends  to  shade  out  the 
submerged  higlier  plants.  Often  in  the  North  the  bloom  fails  to 
develoj)  properly  and  tlie  weeds  for  which  control  is  desired  are 
actually  stimulated  into  heavier  growth. 

2.  The  use  of  plant  eating  animals 

a.  Fish — The  use  of  weed-eating  fish  has  been  successful  in  some 
tropical  climates.  The  grass  carp,  Ctenopharyngodon  idella, 
has  been  u.sed  successfully  in  some  temperate  climates  and  is 
Ireing  used  experimentally  in  the  USA.  The  common  carp 
and  a few  otlier  species  can  control  algae  as  well  as  higher 
plants  under  some  situations.  It  is  never  advisable,  however, 
to  introduce  exotic  fish  species  unless  the  potential  harm 
from  sucli  introductions  is  considered. 

b.  Inverlcbvatcs — Some  invertebrates  such  as  crayfish  have  been 
used  for  aipiatic  vegetation  control.  Recently  in  New  Mexico 
a species  ol  crayfish,  Orcovecles  causeyi,  has  sliown  excep- 
tional ability  to  control  aquatic  vegetation  in  trout  ponds. 

c.  Higher  animals — Ducks  and  geese  will  control  aquatic  weeds 
in  some  instances.  The  Nulria,  a muskrat-like  animal,  has 
given  good  results  in  tlie  hard  water  ponds  of  Israel,  but  has 
caused  much  damage  in  southern  U.  S.  and  is  now  considered 
an  undesirable  pest.  The  State  of  Florida  has  been  experi- 
menting with  the  use  of  seacows  for  the  control  of  the  water 
hyacinth.  Here  again,  the  potential  harm  from  such  animal 
introductions  should  be  considered. 

3.  Planl  diseases — Little  is  currently  known  aliout  this  method  of 
control,  but  it  appears  to  have  a great  potential.  By  introducing 
a disease  such  as  a bacterial  or  fungus  infection  a sjrecific  aquatic 
nuisance  plant  might  be  controlled  with  no  harm  to  any  other 
aquatic  life. 


16 


III.  Laws  and. 

Regulations 

Pertaining  to  the  Use  of  Herbicides  in  Pennsylvania 

A.  The  Clean  Streams  Law  of  Pennsylvania 

ARTICLE  IV — Other  Pollutions  and  Potential  Pollution 

Section  401.  Prohibition  Agairist  Other  Pollutions 

It  shall  be  unlawful  for  any  person  or  municipality  to  put  or 
place  into  any  of  the  waters  of  the  Commonwealth,  or  allow  or 
permit  to  be  discharged  from  property  owned  or  occujried  by  such 
person  or  municipality  into  any  of  the  waters  of  the  Commonwealth, 
any  substance  of  any  kind  or  character  resulting  in  pollution  as 
herein  defined.  Any  such  discharge  is  hereby  declared  to  be  a 
nuisance. 

Section  402.  Potential  Pollution 

(a)  'Wdienever  the  board  finds  that  any  activity,  not  otherwise 
requiring  a permit  under  this  act,  including  but  not  limited  to  the 
impounding,  handling,  storage,  transportation,  processing  or  dis- 
posing of  materials  or  substances,  creates  a danger  of  pollution  of 
the  waters  of  the  Commonwealth  or  that  regulation  of  the  activity 
is  necessary  to  avoid  such  pollution,  the  board  may,  by  rule  or 
regulation,  retjuire  that  such  activity  be  conducted  only  pursuant 
to  a permit  issued  by  the  department  or  may  otherwise  establish 
the  conditions  under  which  such  activity  shall  be  conducted,  or  the 
board  may  issue  an  order  to  a person  or  municipality  regulating  a 
particular  activity.  Rules  and  regulations  adopted  by  the  board 
pursuant  to  this  section  shall  give  the  persons  or  municipalities 
affected  a reasonable  period  of  time  to  apply  for  and  obtain  any 
permits  required  by  such  rules  and  regulations. 

(b)  ^Vdlenever  a permit  is  recpiired  by  rules  and  regulations  issued 
pursuant  to  this  section,  it  shall  be  unlawful  for  a person  or  munici- 
pality to  conduct  the  activity  regulated  except  pursuant  to  a permit 
issued  by  the  department.  Conducting  such  activity  without  a per- 
mit, or  contrary  to  the  terms  or  conditions  of  a permit  or  conducting 
an  activity  contrary  to  the  rules  and  regulations  of  the  board  or  con- 
ducting an  activity  contrary  to  an  order  issued  by  the  department,  is 
hereby  declared  to  be  a nuisance. 
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ARTICLE  VI — Procedi  RE  and  Enforcement 

Section  ()()2.  Penalties 

(a)  Any  person  or  mnnicipality  who  violates  any  provision  of 
this  act  or  any  rule  or  regulation  or  order  of  the  board  or  any  order 
of  the  department  issued  pursuant  to  this  act  is  ginlty  of  a sum- 
mary olfense  and,  upon  conviction,  shall  be  subject  to  a fine  of  not 
less  than  one  hundred  dollars  (.ijilOO)  nor  more  tlian  one  thousand 
dollars  (.fEOOO)  for  each  seirarate  offense,  and,  in  default  of  the  pay- 
ment of  such  fine,  tlie  person,  or  if  such  person  be  a partnership, 
then  the  members  tliereof,  or  if  sucli  person  lie  a corporation  or  as- 
sociation, then  the  officers,  memliers,  agents,  servants  or  employes 
thereof,  shall  be  imprisoned  in  the  county  jail  for  a period  of  sixty 
days. 

(li)  Any  person  or  municipality  wlio,  after  a conviction  in  a sum- 
mary jiroceeding  witliin  two  years  as  above  provided,  violates  any 
provision  of  this  act  or  any  ride  or  regulation  or  order  of  the  board 
or  any  order  of  the  department  issued  jnirsuant  to  this  act  is  guilty 
of  a misdemeanor  and,  upon  conviction,  sliall  lie  subject  to  a fine  of 
not  less  than  one  hundred  dolhns  (,$100)  nor  more  than  five  thou- 
sand dollars  (.$5,000)  lor  etic  h separate  offense  or  to  imprisonment  in 
the  county  jail  for  a period  of  not  more  than  one  year,  or  lioth.  In 
the  ctise  of  ;i  partnership  tlie  memliers  thereof,  and  in  the  case  of  a 
corporation  or  an  assocituion  the  officers,  memliers,  agents,  servants 
or  employes  tliereof,  may  lie  sniiject  to  ;niy  such  sentence  of  impris- 
onment. 

(c)  Each  day  of  continued  violation  of  any  provision  of  this  act 
or  any  rule  or  regulation  or  order  of  the  board  or  any  order  of  the 
depat tment  issued  pursuant  to  this  act  shall  constitute  a .separate 
offense  under  subsections  (a)  ;incl  (b)  of  this  section. 

Seciton  (i05.  Civil  Penalties 

In  addition  to  jiroceeding  under  any  other  remedy  available  at 
law  or  in  eeputy  foi  a violation  of  a provision  of  this  act  or  a rule 
or  regulation  of  the  board  or  an  order  of  the  department,  the  board, 
aftei  hearing,  may  assess  a civil  penalty  upon  a person  or  munici- 
pality for  stich  violation.  Such  a penalty  may  fie  assessed  whether 
or  not  the  violation  was  wilful,  d'he  civil  penalty  so  assessed  shall 
not  exceed  ten  thousand  dollars  ($10, 000),  plus  five  hundred  dol- 
lars (.$500)  for  each  clay  of  continued  violation.  In  determining 
the  amount  of  the  civil  penalty  the  board  shall  consider  the  wil- 
fullness  of  the  violation,  damage  or  injury  to  the  waters  of  the 
Commonwealth  or  their  uses,  cost  of  restoration,  and  other  relevant 
factors.  It  shall  be  payalile  to  the  Commonwealth  of  Pennsylvania 
and  shall  be  collectible  in  any  manner  provided  at  law  for  the  col- 
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lection  of  debts.  If  any  person  liable  to  pay  any  such  penalty  neglects 
or  refuses  to  pay  the  same  after  demand,  the  amount,  together  with 
interest  and  any  costs  that  may  accrue,  shall  be  a lien  in  favor  of 
the  Commonwealth  upon  the  property,  both  real  and  personal,  of 
such  person  Imt  only  after  same  has  been  entered  and  docketed  of 
record  by  the  prothonotary  of  the  county  where  such  is  situated, 
d'he  board  may,  at  any  time,  transmit  to  the  prothonotaries  of  the 
respective  counties  certified  copies  of  all  such  liens,  and  it  shall  be 
the  duty  of  each  prothonotary  to  enter  and  docket  the  same  of 
record  in  his  office,  and  to  index  the  same  as  judgments  are  indexed, 
without  retjuiring  the  payment  of  costs  as  a condition  precedent  to 
the  entry  thereof. 

B.  Pennsylvania  Fish  Laws 
CHAPTER  VIII— Pollution 

Section  200.  Pollution  of  ]]’aters  Prohibited;  Exploshes. 

No  peuson  shall  put  or  place  in  any  waters  within  or  on  the 
boundaries  of  this  Commonwealth  any  electricity,  explosives  or  any 
poisonous  substances  whatsoever  for  the  purpose  of  catching,  in- 
juring, or  killing  fish,  except  that,  for  the  purposes  of  fish  manage- 
ment, agents  of  or  persons  authorized  by  the  Commission  under  the 
supervision  of  the  Executive  Director  may  use  any  method  or  means 
of  eradication  or  control  of  fish.  No  person  shall  allow  any  sub- 
stance of  any  kind  or  character,  deleterious,  destructive  or  poison- 
ous to  fish,  to  be  turned  into  or  allowed  to  run,  flow,  wash  or  be 
emptied  into  any  waters  within  this  Commonwealth,  unless  it  is 
shown  to  the  satisfaction  of  the  Commission  or  to  the  proper  court 
that  every  reasonable  and  practicable  means  has  been  used  to  abate 
and  prevent  the  pollution  of  waters  in  cjuestion  by  the  escape  of 
deleterious  substances. 

Section  202.  Penalty 

Any  person  violating  the  preceding  provisions  of  this  article  shall, 
on  conviction  as  provided  in  chapter  14  of  this  act,  be  sentenced 
to  pay  a fine  of  not  less  than  one  hundred  dollars  (SI 00.00)  nor 
more  than  one  thousand  dollars  (SI, 000. 00). 

Section  202.1  Civil  Suits 

(a)  The  Commonwealth  in  its  sovereign  capacity  as  the  guardian 
and  trustee  for  the  people  of  Pennsylvania  of  all  the  natural  re- 
sources of  Pennsylvania,  including  fish  and  acjuatic  life,  is  hereby 
declared  to  have  sufficient  interest  in  said  fish,  and  aquatic  animals 
living  in  a free  state  to  give  it  standing,  through  its  duly  authorized 
agencies,  to  recover  damages  in  civil  action  against  any  person  or 
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j:)ersons  who  unlawfully  or  negligently  kill  or  otherwise  destroy  any 
fish  or  other  aqtiatic  animals  by  pollution. 

(b)  The  proprietary  ownersliip,  iurisdiction  over  and  control  of 
fish  and  aquatic  animals  living  free  in  nattire,  including  bait-fish 
and  fish-l)ait,  as  defined  in  this  act,  are  Iierelty  declared  to  have 
been  achieved  through  the  continued  expenditure  of  Commonwealth 
ftmds  and  ellorts  to  protect,  perpetuate,  propagate  and  maintain 
poptdations  of  fish,  bait-fish  and  fish-bait  within  the  waters  of  the 
Commonwealth  as  a renewable  natural  resotirce  of  the  Common- 
wealth. 

(c)  Tlie  Fish  Commission,  as  an  agency  of  the  Commonwealth 
duly  authorized  to  regtdate,  control,  manage  and  perpetuate  the  fish 
and  other  atpiatic  life  in  the  waters  of  the  Commonwealth  may,  in 
addition  to  criminal  penalties  provided  in  this  act,  bring  civil  suits 
in  trespass  on  behalf  of  the  Commonwealth  for  the  valtie  of  any  fish, 
Itait-fish  or  fish-ljait,  destroyed  in  violation  of  section  200  of  this  act. 

Sechion  203.  Evidence  in  Prosecution  for  Pollution 
In  prosecutions  under  this  article  for  the  pollution  of  waters  by 
substances  known  to  be  injurious  to  fish  or  to  fish  food,  it  shall  not 
lie  necessary  to  jirove  that  such  substances  have  actually  caused  the 
death  ol  any  particular  fish. 

C.  Rules  and  Regulations — 

Department  of  Environmental  Resources 

.\R'I  ICLE  800 — Special  Rec;ula'i  ions  (of  the  former 
Sanitary  Water  Board) 

Sf.C'iion  I.  Notice  Concerning  Emdangerbig  Waters  of  the 
Comino7iioealth 

Wdienever,  because  ol  an  accident  or  otherwise,  any  toxic,  or  taste- 
and-odor  produting  sultstance,  or  any  other  substance  which  would 
endanger  downstream  users  ol  the  waters  of  the  Commonwealth, 
or  w'ould  damage  jiroperty,  is  discharged  inter  these  waters,  or  is  so 
jtlaced  that  it  might  How,  Ire  w’ashed,  or  fall  into  them,  it  shall  be 
the  responsilrility  of  tlie  person  at  the  time  in  charge  of  such  sub- 
stance to  forthwith  notify  the  State  Department  of  Environmental 
Resotirces  by  telephone  of  the  location  and  nature  of  the  danger, 
and  it  sliall  be  Ins  ftirther  duty  to  immediately  take  all  practical 
steps  to  prevent  injury  to  property  and  downstream  users  of  said 
waters. 


20 


Section  3.  Use  of  Algacides,  Herbicides,  and  Fisfi  Control 
Chemicals 

Except  where  the  use  of  an  algacide,  herbicide  or  fish  control 
chemical  would  be  in  violation  of  a specific  Departmental  order  or 
permit,  such  use  is  authorized  in  the  following  instances  only:  (a) 
Copper  sulfate  required  to  control  algae  in  a source  of  public  water 
supply  wdiere  such  use  is  pursuant  to  and  in  accordance  with  ap- 
proval given  by  the  Commonwealth;  (b)  chemicals  required  to 
control  aquatic  plants  in  surface  waters  and  chemicals  required  for 
the  management  of  fish  populations  where  such  use  is  pursuant  to 
and  in  accordance  with  joint  approval  given  by  the  Department  of 
Environmental  Resources  and  the  Eish  Commission. 
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IV.  Aquatic  Plants  and 
Herbicides 


Since  most  hcrl)icides  are  spetifu  for  certain  species  of  aquatic 
plants,  it  is  IMPORTANT  THAT  ALL  AQUATIC  PLANTS 
ARE  ACCURATELY  IDENTIFIED  BEFORE  BEING  TREATED. 
Aid  in  identification  of  aipiatic  plants  can  be  oirtained  Ijy  contact- 
ing a local  college  or  university  biology  department,  county  agri- 
culture agent,  or  your  farm  and  gartlen  supply  store. 

A.  General  Groups  of  Aquatic  Plants 

1.  Algae — A group  of  small  (microsco|)ic),  primitive  chlorophyll- 
bearing plants  distinguished  liy  tlieir  lack  of  true  leaves  and 
flowers.  Rcprodiution  is  Ijy  means  of  simple  cell  division  or  the 
production  of  tiny  spores.  'They  are  fountl  lloating  or  attached  to 
submerged  surfaces  in  most  ponds,  reservoirs  and  lakes.  They 
can  become  very  abundant,  especially  during  tlie  hot  summer 
montirs  and  extensive  periods  of  Iiriglit,  calm  days. 

2.  Free  Floaung  Planis — Plants  which  float  freely  on  the  surface 
of  the  water.  A common  example  is  duckweed. 

3.  SuRMERGEi)  Planis — Fliose  in  which  tlie  main  portion  of  the 
plant  is  under  the  water  surface,  d'liey  are  usually  attached  or 
rooted  to  the  lake  or  {rond  bottom,  dlie  root  system  is  rather 
weak  and  usually  serves  only  to  attacli  the  plant  to  the  bottom. 
Nutrients  for  maintenance  and  growth  are  aijsorbed  directly 
through  the  leaf  surfaces.  Most  of  these  plants  are  capable  of 
regeneration  if  a portion  of  tlie  main  plant  is  broken  off.  These 
plants  are  commonly  called  (oontail,  milfoil,  bladderwort,  pond- 
weeds,  or  wateiAveed. 

■1.  Emergent  Plants — Plants  rising  afiove  the  water  surface,  usually 
found  growing  in  sliallow  water  areas  or  along  the  shoreline  of 
lakes  and  ponds.  They  may  Ire  annual  or  perennial  with  a well 
developed  root  system  tlirough  which  nutrients  are  obtained. 
Common  e.xamples  include  cattails,  water  lilies,  arrowhead, 
water  smartweed,  or  watershield. 
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B.  Aquatic  Plant  Identification  and  Control 

ALGAE 

Plankton  Algae  are  often  referred  to  as  a “water  bloom”  or 
“algae  bloom”  since  they  might  cause  the  water  to  appear  soupy 
green,  bliie-green,  or  brown  resulting  from  a large  concentration  of 
suspended  algae  cells  in  the  upper  two  feet  of  water.  Common  ex- 
amples of  “water  bloom”  include  Itlue-green  algae  such  as  Ana- 
cystis,  Anabaena,  Oscillatoria,  and  Aphanizojnenon  and  several  of 
the  more  common  species  of  green  algae.  Plankton  algae  can  nor- 
mally be  controlled  by  treating  the  upper  (4)  feet  of  water.  The 
suggested  herbicide  treatments  are  as  follows; 


HERBICIDE 
Copper  Sulfate 
Cutrine 

Hydrothol  47  (granular) 
Hydrothol  47  (liquid) 


CONCENTRATION 
0.25  to  1 .0  ppm 
0.2  ppm 
0.3  ppm 
0.3  ppm 


DOSAGE 

0.68  to  2.7  Ibs./A.F 
0.75  gal./A.F. 

16  Ibs./A.F. 

0.5  gal./A.F. 


Filamentous  Algae  are  commonly  referred  to  as  “pond  scum.”  It 
consists  of  growths  of  long-stringy,  hair-like  strands  which  start  to 
grow  on  the  bottom  of  lakes  and  ponds.  As  growth  continues,  they 
eventually  form  floating  green  masses  called  “mats”  or  “nets”  on  the 
surface  of  the  water.  Some  of  the  green  and  brown  scums  may  be 
slimy  or  cottony  in  appearance.  Common  examples  are:  Spirogyra — 
slimy  and  green;  CAadophora — cotton  mat;  Pithophora — horse  hair 
clump;  and  Hydrodictyon — water  net  type.  The  suggested  herbi- 
cide treatments  are  as  follows: 


HERBICIDE 
Copper  Sulfate 
Cutrine 
Diquat 

Hydrothol  47  (granular) 
Hydrothol  47  (liquid) 
ppm=parts  per  million 


CONCENTRATION 
0.25  to  1 .0  ppm 
0.2  ppm 
0.5  ppm 
0.3  ppm 
0.3  ppm 
A.F.=acre  foot 


DOSAGE 

0.68  to  2.7  Ibs./A.F. 
0.75  gal./A.F. 

0.7  gal./A.F. 

16  Ibs./A.F. 

0.5  gal./A.F. 


23 


CHARA 


Chara  and  Nitella 


Cham  and  Nitella  are  advanced  forms  of  algae  commonly  referred 
to  as  “Stonewort”  or  “Muskgrass”  and  unique  in  their  possession  of 
cylindrical  whorled  branches.  Each  joint  of  the  stem  consists  of  a 
single  cell.  Chara  and  Nitella  grow  from  the  lake  bottom  with  stems 
and  branches  that  feel  bristly  or  gritty  to  the  touch.  They  may  have 
a musky  odor,  are  usually  found  in  hard  water  and  often  have  in- 
crustations of  lime.  Chara  may  be  distinguished  from  Nitella  in 
that  the  latter  is  more  slender,  fragile,  and  relatively  smooth.  These 
two  algae  resemble  the  flowering  submerged  aquatic  weeds  and  are 
often  confused  with  them.  These  algae  may  be  treated  as  follows: 


HERBICIDE 

Cutrine 

Hydrothol  47  (granular) 
Hydrothol  47  (liquid) 
ppm=parts  per  million 


CONCENTRATION 
0.4  ppm 
0.3  ppm 
0.3  ppm 
A.F.=acre  foot 


DOSAGE 
1.50  gal./A.F 
16  Ibs./A.F. 
0.5  gal./A.F. 
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DUCKWEED 


Lemna  (Duckweed) 


Lemna  (Duckweed)  are  free  floating  plants  which  often  form  a green 
“blanket”  on  the  water  surface.  These  plants  do  not  have  leaves, 
but  posses  leaf-like,  round,  flattened  fronds.  Lemna  (Duckweed) 
has  one  root  to  each  joint  and  is  green  beneath.  These  plants  are 
usually  found  in  hard  water  and  frecpiently  their  growth  is  so  abun- 
dant that  a thick  layer  (1-2")  may  cover  the  entire  water  surface. 
The  reproductive  ability,  the  size  of  the  plants,  and  the  layers  of  the 
plants  which  result  from  wind  and  wave  action,  all  complicate  the 
techniques  necessary  for  their  control.  Complete  eradication  is  de- 
sirable and  shoidd  be  attempted  very  early  in  the  growing  season. 
The  herbicide  should  be  applied  as  a very  fine  spray  and  efforts 
made  to  cover  as  many  plants  as  possible.  A second  application 
should  follow  within  7 to  10  days  for  most  effective  control.  The 
liquid  herbicide  listed  below  can  be  used  in  control  of  these  plants. 

HERBICIDE  DOSAGE 

Diquat  1 gal./S.A. 

S.A.=surface  acre 
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COONTAIL 


Ceratophyllum  ( Coontail ) 


Ceratophyllum  (Coontail)  are  plants  entirely  submerged,  without 
roots  and  appear  olive  green  when  observed  through  the  water. 
Their  leaves  are  arranged  in  whorls,  are  repeatedly  forked,  and 
have  threadlike  divisions  with  teeth  along  one  side.  The  common 
name  “coontail”  comes  from  the  appearance  of  leaves  crowded 
tow'ard  the  tip,  similar  to  the  tail  of  a raccoon.  Extensive  growths  of 
coontail  resemble  an  underwater  forest  of  “Christmas  trees.”  Coon- 
tail is  usually  found  in  hard  water  growing  to  depths  up  to  15  feet 
depending  on  light  penetration.  DO  NOT  CONFUSE  COON- 
TAIL WITH  CHARA  OR  MYRIOPHYLLUM.  Coontail  can  be 
treated  as  follows: 


HERBICIDE 
Aqua-Vex 
Aqua-Vex  Granular 
Kuron 

Aqua-Kleen  20  Granular 
Chipman  2,  4-D  Granular  20 
Aquathol  K 
Aquathol  Granular 
Diquat 


CONCENTRATION 
2.2  ppm 
1 .9  ppm 
2.0  ppm 


1 .0  to  2.0  ppm 
1 .0  to  2.0  ppm 


DOSAGE 

1 gal./A.F, 

25  Ibs/A.F. 

1.4  gals. /A. F. 

150  to  200  Ibs./S.A. 
200  Ibs./S.A. 

0.67  to  1.25  gals. /A. F. 
27  to  54  Ibs./A.F. 

2 gals. /S. A. 


ppm=parts  per  million  A.F.=acre  foot  S.A.=surface  acre 
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MILFOIL 


MyriophijUum  (Milfoil) 


Myriophylliim  (Milfoil)  has  sul^merged,  feather-like  leaves  with  one 
central  axis;  branches  are  arranged  in  whorls  about  the  stem.  The 
stems  are  nsnally  very  limp.  Milfoil  grows  entirely  under  the  water 
and  may  be  found  growing  in  deptlis  of  8 to  10  feet.  Its  small  pur- 
plish llow'ers  grow  near  the  stem  tips  where  leaves  may  differ  in 
size  and  shape  from  those  at  the  base.  Milfoil  can  be  treated  as 
follows: 


HERBICIDE 

Aqua-Vex 

Aqua-Vex  Granular 

Kuron 

Aquathol  K 

Aquathol  Granular 

Diquat 

Aqua-Kleen  20  Granular 
Chipman  2,  4-D  Granular 
ppm=parts  per  million 


CONCENTRATION 
2.2  ppm 
1 .9  ppm 
2.0  ppm 
2 to  3 ppm 
2 to  3 ppm 
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A.F.=acre  foot 


DOSAGE 
1 gal./A.F. 

25  Ibs./A.F. 

1 .4  gals. /A. F. 

1.25  to  2 gals. /A. F. 
54  to  81  Ibs./A.F. 

1 to  2 gals. /S. A. 

100  Ibs./S.A. 

100  to  150  Ibs./S.A 
S.A.^surface  acre 
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BLADDERWORT 


Utricularia  (Bladderwort) 


Utricnlaria  (Bladderwort)  are  small  herbs  with  tiny  bladder-like 
sacs  adapted  to  catch  small  animal  life.  Their  flowers  are  yellow  or 
purple  with  two  lips;  the  upper  lip  is  erect,  the  lower  one  has  a 
spur.  The  leaves  of  bladderwort  are  irregularly  forked.  Bladderwort 
may  be  treated  as  follows: 


HERBICIDE 
Aqua-Vex 
Aqua-Vex  Granular 
Kuron 

Aqua-Kleen  20  Granular 
Aquathol  Plus 
Aquathol  Plus  Granular 
Diquat 

Chipman  2,  4-D  Granular  20 


CONCENTRATION 
2.2  ppm 
1 .9  ppm 
2.0  ppm 
2 to  3 ppm 
2 to  3 ppm 
2 to  3 ppm 


DOSAGE 
1 gal./A.F. 

25  Ibs./A.F. 

1.4  gals./A.F. 

150  to  200  Ibs./S.A. 
1 to  1 .67  gals./A.F. 
51  to  77  Ibs./A.F. 

1 to  2 gals. /S. A. 

100  to  150  Ibs./S.A. 


ppm=parts  per  million 


A.F.=acre  foot 


S.A.=surface  acre 
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CUmLEAF  PONDWEED 


Potamogeton  (Pondxveed) 


Curlyleaf  pondweed  has  thin  membranous  leaves  approximately  one 
half  inch  wide  and  two  to  three  inches  in  length.  The  leaves  are 
wavy  or  curly  along  the  edges  with  a row  of  small  spines  visible  to 
the  naked  eye.  These  plants  grow  along  the  shoreline  to  depths  of 
about  12  feet.  Curlyleaf  pondweed  may  start  growing  in  the  fall 
and  during  the  winter  months.  Seeds  can  be  produced  in  late  April 
or  early  May  and  then  the  plant  may  die  down  during  late  July. 


HERBICIDE 
Aquathol  K 
Aquathol  Granular 
Diquat 

Aquathol  Plus 
Aquathol  Plus  Granular 
Chipman  2,  4-D  Granular  20 


CONCENTRATION 
0.5  to  1 .5  ppm 
0.5  to  1 .5  ppm 
1 to  2 ppm 
1 to  2 ppm 
1 to  2 ppm 


DOSAGE 

0,33  to  1.00  gal./A.F. 
13  to  40  Ibs./A.F. 

2 gals. /S. A. 

0.5  to  1 gal./A.F. 

26  to  51  Ibs./A.F. 

200  Ibs./S.A. 


ppm=parts  per  million 


A.F.=acre  foot  S.A.=surface  acre 
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AMERICAN  PONDWEEV 


Potamogeton  (Pondweed) 


American  pondweed  has  very  thin  submersed  leaves,  linear  in  shape, 
and  floating  leaves  that  are  large  and  elliptic  in  shape.  This  is  the 
most  common  of  the  floating  leaf  pondweeds  in  Pennsylvania. 


HERBICIDE 
Aquathol  K 
Aquathol  Granular 
Diquat 

Aquathol  Plus 
Aquathol  Plus  Granular 
Chipman  2,  4-D  Granular 
ppm=parts  per  million 


CONCENTRATION 
1 to  2 ppm 
1 to  2 ppm 

1 to  2 ppm 
1 to  2 ppm 
I 

A.F.=acre  foot  S.A. 


DOSAGE 

0.67  to  1.25  gals. /A. F. 
27  to  54  Ibs./A.F. 

2 gals. /S.A. 

0.5  to  1 gal./A.F. 

26  to  51  Ibs./A.F. 

200  lbs. /S.A. 

:surface  acre 
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NAJAS 


Najas  (Bushy  Pondiceed) 


Najas  (Bushy  Pondweed)  has  toothed,  threaddike  leaves  which  are 
enlarged  at  the  base  and  the  plants  are  bushy  in  appearance.  Bushy 
Pondweed  can  Ire  treated  as  tollows: 


HERBICIDE 
Diquat 
Aquathol  K 
Aquathol  Granular 
Aquathol  Plus 
Aquathol  Plus  Granular 
Aqua-Kleen  20  Granular 
Chipman  2,  4-D  Granular  20 


CONCENTRATION 

0.5  to  1 .5  ppm 
0.5  to  1 .5  ppm 
2 to  3 ppm 
2 to  3 ppm 


DOSAGE 
1 gal./S.A. 

0.33  to  1 gal./A.F. 

1 3 to  40  Ibs./A.F. 

1 to  1 .67  gals. /A. F. 
51  to  77  Ibs./A.F. 
150  to  200  Ibs./A.F 
200  Ibs./A.F. 


ppm=parts  per  million 


A.F.=acre  foot  S.A.=surtace  acre 
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ELOVEA 


Elodea  (Waterweed) 


Elodea  (Waterweed)  grows  entirely  submersed  with  the  leaves  in 
whorls  around  the  main  stem.  The  stems  are  branched  and  form 
large  masses  near  the  bottom.  The  leaf  margins  have  small  micro- 
scopic teeth  and  the  leaves  surround  the  stem  at  their  bases.  Water- 
weed  can  be  treated  as  follows: 


HERBICIDE 

Diquat 

Aquathol  Plus 
Aquathol  Plus  Granular 
Aqua-Vex 
Aqua-Vex  Granular 
Kuron 

Chipman  2,  4-D  Granular  20 


CONCENTRATION 

1 to  2 ppm 
1 to  2 ppm 
2.2  ppm 
1 .9  ppm 
2.0  ppm 


DOSAGE 
2 gals./S.A. 

0.5  to  1 gal./A.F. 
26  to  51  Ibs./A.F. 
1 gal./A.F. 

25  Ibs./A.F. 

1 .4  gals. /A. F. 

200  Ibs./S.A. 


ppm=parts  per  million 


A.F.=acre  foot 


S.A.=surface  acre 
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poLyeoNUM 


Polygonum  (Water  Smartweed) 


Polygonum  (Water  Smartweed)  has  jointed  stems  which  are  swol- 
len at  the  joints  and  creeping  rootstocks.  The  stems  have  alternate, 
simple  oblong  leaves  about  4 inches  in  length.  The  flowers  vary  in 
color  from  dark  pink  to  rose  and  project  alrove  the  water.  Water 
Smartweed  can  be  found  growing  along  the  shoreline  in  shallow 
water  of  ponds  and  lakes.  Water  Smartweed  can  be  treated  as 
follows: 

HERBICIDE  DOSAGE 

Chipman  2,  4-D  Granular  400  Ibs./S.A. 

$.A.=surface  acre 
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ARROWHEAD 


Sagittaria  ( Arroivhead ) 


Sagittarin  (Arrowhead)  have  four  types  of  leaves;  the  arrowheads 
are  the  most  common.  The  arrowhead  and  elliptical  leaf  types  are 
emergent  while  the  tonguedike  and  ribbon-like  are  submergent.  The 
flowers  are  small  and  white.  Sagittaria  are  characterized  by  fleshy  or 
tuber-bearing  rootstocks  and  rosettes  surrounding  the  basal  leaves. 
These  plants  grow  along  the  edge  of  lakes  and  ponds  in  shallow 
water.  Sagittaria  can  be  treated  as  follows: 


HERBICIDE 
Aquathol  Plus 
Aquathol  Plus  Granular 
Chipman  2,  4-D  Granular  20 


CONCENTRATION 
2 to  3 ppm 
2 to  3 ppm 


DOSAGE 

1 to  1 .67  gals. /A. F 
51  to  77  Ibs./A.F. 
400  Ibs./S.A. 


ppm=parts  per  million 


A.F.=acre  foot  S.A.=surface  acre 
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WHITE  WATEWLY 


Ntjmphae  (White  Water  Lilies) 

Kymphac  (White  Water  Lilies)  liave  large  (up  to  15  in.  wide)  cir- 
cular, floating  leaves  with  a slit  from  the  edge  to  the  center  of  the 
leaf.  The  flowers,  which  float,  vary  in  color  from  white  to  pink. 
The  underground  stems  are  thick  and  fleshy.  White  Water  Lilies 
are  commonly  found  in  shallow  water  and  can  be  treated  as  follows: 

HERBICIDE  CONCENTRATION  DOSAGE 

Aqua-Vex  2.2  ppm  1 gal./A.F. 

Aqua-Vex  Granular  1 .9  ppm  25  lbs. /A. F. 

Aqua-Kleen  20  Granular  150  to  200  Ibs./S.A. 

Chipman  2,  4-D  Granular  20  150  Ibs./S.A. 

ppm=parts  per  million  A. F.-— acre  foot  S. A. -—surface  acre 
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SPATTERDOCK 


Nuphar  ( Spatterdock ) 


Nuphar  (Spatterdock)  is  commonly  called  yellow  pond  lily  or  cow 
lily.  The  heart-shaped  leaves  are  either  floating  or  erect  and  are 
about  one  foot  in  diameter.  The  underground  stem  is  very  thick 
and  spongy.  The  yellow  flowers  have  5 to  6 fleshy  cupped  sepals  and 
small,  scale-like  petals.  The  flowers  form  a ball  with  the  petals 
curved  inward.  The  fruit  is  fleshy,  somewhat  globular  and  contains 
many  seeds.  Spatterdock  can  be  treated  as  follows: 


HERBICIDE 

Aqua-Vex 

Aqua-Vex  Granular 

Aqua-Kleen  20  Granular 

Chipman  2,  4-D  Granular  20 

Aquathol  Plus 

Aquathol  Plus  Granular 


CONCENTRATION 
2.2  ppm 
1 .9  ppm 


2 to  3 ppm 
2 to  3 ppm 


DOSAGE 
1 gal./A.F. 

25  Ibs./A.F. 

150  to  200  Ibs./S.A. 
150  Ibs./S.A. 

1 to  1.67  gals./A.F. 
51  to  77  Ibs./A.F. 


ppm=parts  per  million  A.F.=acre  foot 


S.A.=surface  acre 
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WATERSHIELD 


Brasenia  (Watershield) 


Brasenia  (Watershield)  has  floating  leaves  the  shape  of  a shield.  The 
stem  is  attached  to  the  middle  of  the  leaf.  Leaves  vary  in  length 
from  two  (2)  to  five  (5)  inches  and  the  underside  is  usually  cov- 
ered with  a thick  layer  of  gelatinous  material.  Watershield  can  be 
treated  as  follows: 


HERBICIDE 

Chipman  2,  4-D  Granular  20 
Aqua-Kleen  20  Granular 
Aquathol  Plus 
Aquathol  Plus  Granular 


CONCENTRATION 

2 to  3 ppm 
2 to  3 ppm 


DOSAGE 

150  to  200  Ibs./S.A 
150  to  200  Ibs./S.A 
1 to  1 .67  gals. /A. F. 
26  to  77  Ibs./A.F. 


ppm^parts  per  million 


A.F.=acre  foot  S.A.=surface  acre 
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CATTAIL 


Typha  ( Cattail) 


Typha  (Cattail)  are  tall  erect  plants  with  long,  flat  leaves  which  are 
about  one  inch  in  whclth.  The  flowers  are  borne  in  close  cylindrical 
spikes  which  consist  of  two  portions;  the  pistillate,  or  female  por- 
tion is  below,  and  the  staminate,  or  male  portion  is  above.  Cattails 
may  appear  in  almost  any  wet  place  and  are  often  the  first  to  appear 
in  a new  pond.  Cattails  SHOULD  BE  TREATED  BEFORE  THEY 
HAVE  FORMED  SEED  SPIKES.  Cattails  can  be  treated  as  follows: 

HERBICIDE  DOSAGE 

Dalapon  4 ounces  of  powder  dissolved  in  one  gallon  of  water  and 

sprayed  on  plants  to  thoroughly  wet  foliage. 

Diquat  1 quart  mixed  with  25  gallons  of  water  and  sprayed  on  plants 

to  thoroughly  wet  foliage. 
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HERBICIDES  SUGGESTED 
EOR  USE  IN  PENNSYLVANIA* 


The  user  ot  lieriricides  is  cautioned  to  FOLLOW  THE  DIREC- 
TIONS ON  THE  MANUFACTURERS  LABEL.  Some  of  the  chem- 
icals arc  (jiiite  toxic  to  humans,  animals,  fish  and  other  aquatic  life. 

HERBICIDE 

AMOUNT  ACTIVE  INGREDIENT 

COST  (EST.) 

Copper  Sulfate 

Copper  Sulfate — 100% 

360/lb. 

Cutrine 

Copper  Derivative  of  Copper 

Triethanol  amine  Complex — 7. 1 0% 

$1  7/gal. 

Aqua-Kleen  20  Granular 

20%  2,  4-D  acid  equivalent 

(butoxy  ethanol  ester) 

300/lb. 

Chipman  2,  4-D 

20%  2,  4-D  acid  equivalent 

Granular  20 

(isoctyl  ester) 

330/lb. 

Aqua-Vex 

Silvex — 6 lbs. /gal.  acid  equivalent 

$ 17/gal. 

Aqua-Vex  Granular 

Silvex — 20%  acid  equivalent 

720/lb. 

Kuron 

Silvex — 4 lbs. /gal.  acid  equivalent 

$12/gal. 

Aquafhol  K 

3.0  lbs.  Endothall  acid  equivalent 

per  gallon 

$14. 25/gal. 

Aquathol  Granular 

Dipotassium  salt  of  Endothall — 

10.1% 

4 1 0/lb. 

Aquathol  Plus 

1.7  lbs.  Endothall  acid  equivalent 
and  2.4  lbs.  Silvex  acid  equivalent 

per  gallon 

$1  5/gal. 

Aquathol  Plus  Granular 

Di potassium  Salt  of  Endothall  5.1% 

Potassium  Salt  of  Silvex  5.6% 

420/lb. 

Diquat 

2 lbs.  of  cation  per  gallon 

$34/gal. 

Dalapon 

85% — sodium  salt  of  2,  2- 

Dichloropropionic  acid 

870/lb. 

Hydrothol  47 

1 .5  lbs.  Endothall  acid 

equivalent  per  gallon 

$13. 75/gal. 

Hydrothol  47  Granular 

5%  Endothall  acid  equivalent 

560/lb. 

* Subject  to  change 
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Conversion  Tables 


TABLE  1 — Gallons  of  liquid  chemical  needed  (based  on  the  pounds  of  active 
ingredient  per  gallon),  to  treat  one  acre  foot  of  water  with  1 to 
10  parts  per  million  concentration. 


Pounds  of  Active 
Ingredient  Per 
Gallon 

Parts  Per  Million 

1 

2 

3 

4 

5 

1 

2.719 

5.438 

8.157 

10.876 

13.595 

2 

1.359 

2.718 

4.077 

5.436 

6.795 

3 

0.906 

1.812 

2.718 

3.624 

4.530 

4 

0.680 

1.360 

2.040 

2.720 

3.400 

5 

0.544 

1.088 

1.632 

2.176 

2.720 

6 

0.453 

0.906 

1.359 

1.812 

2.265 

7 

0.388 

0.776 

1.164 

1.552 

1.940 

8 

0.340 

0.680 

1.029 

1.360 

1.700 

9 

0.302 

0.604 

0.906 

1.208 

1.510 

10 

0.272 

0.544 

0.816 

1.088 

1.360 

Pounds  of  Active 
Ingredient  Per 
Gallon 

Parts  Per  Million 

6 

7 

8 

9 

10 

1 

16.314 

19.033 

21.752 

24.471 

27.190 

2 

8.154 

9.513 

10.872 

12.231 

13.590 

3 

5.436 

6.342 

7.248 

8.154 

9.060 

4 

4.080 

4.760 

5.440 

6.120 

6.800 

5 

3.264 

3.808 

4.352 

4.896 

5.440 

6 

2.718 

3.171 

3.624 

4.077 

4.530 

7 

2.328 

2.716 

3.104 

3.492 

3.880 

8 

2.040 

2.380 

2.720 

3.060 

3.400 

9 

1.812 

2.1  14 

2.416 

2.718 

3.020 

10 

1.632 

1.904 

2.176 

2.448 

2.720 
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TABLE  2 — Pounds  of  granular  herbicide  needed  (based  on  the  percent  of  active  ingredient  per  pound) 
to  treat  one  acre  foot  of  water  with  1 to  1 0 parts  per  million  concentration. 
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TABLE  3 


1 acre=43,560  square  feet  (length  times  width) 

1 acre=a  square  with  208.7  feet  on  each  side 
1 acre=a  circle  with  a diameter  of  235.4  feet 
1 acre  foot=325,851  gallons  of  water 
1 acre  foot=2,71  8, 1 44  pounds  of  water 
1 acre  foot=43,560  cubic  feet  of  water 

Liquid  Measurements 

1 gallon=4  quarts 

1 gallon=8  pints 

1 pints=l  6 ounces 

1 cup=8  ounces 

'/4  cup=2  ounces 

Vi  cup=4  ounces 

1 tablespoon=V2  ounce 

8 tablespoons=4  ounces 

16  tablespoons=8  ounces 

0.1  gallon=13  ounces 

0.2  gallon=26  ounces 

0.25  gallon=32  ounces  or  1 quart 

0.3  gallon=48  ounces 

0.4  gallon=51  ounces 

0.5  gallon=64  ounces  or  2 quarts 

0.6  gallon=77  ounces 

0.7  gallon=90  ounces 

0.75  gallon=96  ounces  or  3 quarts 

0.8  gallon=102  ounces 

0.9  gallon=l  15  ounces 

1.0  gallon=128  ounces  or  4 quarts 

Solid  Measurement — (rounded  to  nearest  half  ounce) 

0.1  pound=l  .5  ounces 
0.2  pound=3  ounces 
0.3  pound=5  ounces 
0.4  pound=6  ounces 
0.5  pound=8  ounces 
0.6  pound=10  ounces 
0.7  pound=l  1 ounces 
0.8  pound=13  ounces 
0.9  pound=14  ounces 
1.0  pounds=16  ounces 

1 part  per  million=8.345  pounds  per  million  gallons  of  water 
1 part  per  million=2.7  pounds  per  acre  foot  of  water 
1 gallon  of  water  weighs  8.3453  pounds 
1 pound  of  water  equals  0.1  198  gallon 
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Glossary  of  Abbreviations  and  Definitions 

A Acre 

A.F.  acre-foot  The  volume  that  would  cover  one  acre  to  a depth 
ol  one  loot. 

Algacide  special  chemical  highly  toxic  to  algae.  Algacides 

are  often  applied  to  water  to  control  nuisance 
algal  blooms. 

Alternate  leaves  Leaves  borne  with  but  one  at  each  level  on  the 
stem. 


Axil 

Basal 

Blade 

Bloom 

Clilorophyll 

Elliptical 


The  angle  between  a leaf  or  a bract  and  the  stem 
on  which  it  is  borne. 

Related  to,  situated  at,  or  forming  the  base. 

T he  expanded,  usually  flattened,  portion  of  a leaf. 
A readily  visilrle  concentrated  growth  or  aggrega- 
tion of  plankton  or  algae. 

The  green  coloring  matter  in  plants,  partly  re- 
sponsible  for  photosynthesis. 

Oval  or  oirlong,  witli  the  ends  ecjually  narrowed 
or  rounded. 


Frond 
Globidar 
Herbicide 
Opposite  leaves 
ppm 

Rootstock 


l ire  green  leafless  stem. 

Glolre-shaped. 

Compounds  intended  to  coirtrol  vegetation. 

Imaves  borne  two  at  a node. 

Parts  per  million. 

An  underground  stem,  usually  bearing  scale 
leaves,  and  with  erect  stems  or  leaves  at  intervals. 


Rosette 

Sepal 

Spike 

Spore 

Spur 

Wliorled 


A cluster  of  radiating  leaves. 

A modified  leaf  forming  the  outer,  usually  green, 
wliorl  of  floral  parts. 

.\n  elongate  inflorescence  with  flowers  growing 
close  together  on  a common  axis. 

usually  miscroscopic  one-celled  structure  serving 
to  reproduce  lower  plants  as  seeds  do  higher 
plants. 

A more  or  less  elongate  saclike  organ,  usually  part 
of  a calyx. 

.‘\rranged  in  a circle  at  one  level  on  the  stem. 
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COMMONWEALTH  OF  PENNSYLVANIA 
FISH  COMMISSION-DEPARTMENT  OF 
ENVIRONMENTAL  RESOURCES- 
ENVIRONMENTAL  QUALITY  BOARD 


APPLICATION  ANT)  PERMIT  FOR  USE  OF  AN  ALGACIDE, 
HERBICIDE  OR  FISH  CONT  ROL  CHEMICAL  IN 
^VATERS  OF  THE  COMMONAVEALTH 

Submit  all  applications  (only  one  copy  necessary)  to  the  Benner 
Spring  Fish  Research  Station,  R.D.  ii^l.  Box  200-C.  Bellefonte, 
Pennsylvania  16823 


1.  Name  of  ajtplicant  (owner)  

Tel.  No.  Address  of  applicant  

2.  Person  or  organization  conducting  treatment  (if  other  than 

applicant) 

3.  Name  of  water  body  to  be  treated  

4.  Location  of  water  body:  County  

Township  or  other  municipality  

Nearest  built-up  area  

5.  Type  of  water  body:  Pond Lake  Impound- 
ment   Canal 

6.  E’^ses  of  water  body  to  be  treated: 

Water  Supply:  Municipal Industrial Live- 
stock   Irrigation  Fire  Protection Other 


Water  Contact  Sports:  Swimming Skiing 

Fishing:  Warm  water  species Cold  water  species 

(trout) 

7.  Is  water  body  open  tor  public  fishing?  Yes No 
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8.  Has  water  body  ever  Ijeen  stocked  with  fish  by  a State  Agency? 

Federal  Agency? 

9.  Does  water  body  have  a discharge  or  overflow  of  water? 

Yes No If  YES,  indicate  time  of  year  discharge 

or  overflow  will  occur  

10.  Name  of  receiving  stream  

11.  Total  area  of  water  body:  Number  of  surface  acres 

Treatment  area:  Number  of  surface  acres  Average 

depth 

12.  Indicate  species  of  algae,  plant  (s)  or  fish  to  be  controlled 

13.  Commercial  name  (s)  of  chemical  (s) 


11.  Dosage  of  each  cliemical  per  treatment  (specify  in  either 

pounds  or  gallons) 

(a)  ]jer  surface  acre  per  surface  acre 

(b)  per  acre  foot  per  acre  foot 

per  acre  foot  per  acre  foot 

(c)  Amount  of  each  cliemical  to  be  apjdied  in  each  treatment 

(pounds  or  gallons) 

(d)  Number  of  treatments  to  be  made  this  year 

(e)  Total  amount  of  each  chemical  to  be  applied  in  all  treat- 
ments   (pounds  or  gallons) 

15.  Proposed  date  or  dates  of  treatment . 

(Local  Fish  Commission  Waterways  Patrolman  MUST  be  con- 
tacted prior  to  treatment.) 

16.  Additional  remarks  or  information  


17.  Have  all  other  riparian  users,  both  in  the  vicinity  of  the  treat- 
ment area  and  downstream  who  may  be  reejuired  to  restrict 
their  usages  as  a result  of  this  treatment: 
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(a)  Approved  your  plans?  Yes No  

(b)  Agreed  to  restrictions?  Yes No 

18.  The  applicant:  (a)  Certifies  the  truth  of  the  above  statements; 
(b)  Agrees  to  employ  the  listed  chemicals  in  conformance  with 
the  manufacturer’s  specifications  and  with  all  the  conditions  of 
the  permit;  (c)  Is  responsible  for  all  damages  incurred  by  the 
chemicals  used. 

19.  Applicant's  signature 

Date . 

20.  Witness’  signature 

Date  . 


FOR  REVIEWER’S  USE  ONLY 

APPLICATION  AND  PERMIT  NO.  

Reviewer’s  Action: 

Agency  Rexneiver  Title  Date  Approve  Disapprove 
Fish 

Commission 

Remarks 


Environm. 
Resources 
Remarks  _ 
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INSTRUCTIONS  FOR  PREPARING  APPLICATION  FOR  USE 
OE  AN  ALGACIDE,  HERBICIDE  OR  EISH  CONTROL 
CHEMICAL  IN  WATERS  OE  THE  COMMONWEALTH 


I.  To  apply  for  a permit  to  use  an  algacide,  Iterlricide  or  fish  con- 
trol chemical,  the  applicant  must  submit  one  Application 
Form,  properly  completed,  signed  and  attested  to  the  Benner 
Spring  Fish  Research  Station,  R.D,  #1,  Box  200-C,  Bellefonte, 
Pennsylvania  1(1823 

These  forms  may  l:)e  olrtained  from  the  following  agencies: 

1.  Regional  Offices  of  the  Pennsylvania  Fish  Commission  or 
Pennsylvania  Department  of  Environmental  Resources, 

2.  Fish  Commission  County  waterways  patrolmen, 

3.  Pennsylvania  Department  of  Agriculture  district  offices. 

4.  County  agricultural  extension  agents  offices. 

5.  Pennsylvania  State  Soil  and  AVater  Conservation  district 
offices. 

(1.  District  foresters  offices. 

7.  LT.S.D.A.,  Soil  Conservation  Service  county  offices. 

IF  A separate  application  mtist  be  filed  for  each  body  of  water  to 
be  treated.  Only  one  application  is  recpiired  for  waters  receiv- 
ing several  treatments  in  any  one  year;  however,  the  frequency 
of  treatment  and  the  total  dosage  must  fie  clearly  stated.  Sub- 
mission of  a new  application  is  recpiired  for  each  successive 
year  for  those  water  bodies  reqtiiring  continuous  year-to-year 
treatment. 

III.  The  applicant  must  complete  all  items  1 through  20  on  the 
application  form  as  follows: 

1.  Enter  the  name,  address  and  telephone  number  of  the  ap- 
plicant. 

2.  Enter  the  person  or  organization  conducting  treatment  if 
other  than  the  owner. 

3.  Enter  the  official  name  of  the  water  body  to  be  treated  as  it 
is  given  on  a U.S.G.S.  topograpliic  map.  If  water  body  has 
no  official  name,  give  local  name. 

4.  State  the  location  of  the  water  body  as  to  county,  the  cor- 
rect municipality  and  nearest  built-up  area. 

5.  State  the  type  of  water  body  to  be  treated. 
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6.  Enter  all  uses  of  the  water  Itody  to  be  treated. 

7.  Indicate  if  public  fishing  is  allowed. 

8.  State  if  the  water  has  ever  been  stocked  with  fish  by  a State 
or  Federal  agency. 

9.  Indicate  if  there  is  a discharge  or  overflow  of  water  from 
the  water  body  and  at  what  time  of  year. 

10.  State  name  of  receiving  stream. 

11.  Give  the  total  area  of  the  water  body  to  be  treated  in  sur- 
face acres  and  the  treatinent  area  if  it  is  less  than  the  total 
area.  It  is  extremely  important  that  an  accurate  average 
depth  figure  be  given. 

12.  State  the  species  of  algae,  plant  (s)  or  fish  to  be  controlled. 

13.  State  the  commercial  name  (s)  of  the  control  chemical  (s). 

14.  (a  and  b)  Give  the  dosage  per  treatment  in  pounds  or 

gallons  of  each  chemical  to  be  used.  The  labels  of 
most  chemical  products  utilized  as  algacides,  herbicides 
or  fish  control  chemicals  recommend  dosages  per  sur- 
face acre  or  acre  foot.  State  as  listed  in  manual  or  on 
manufacturer's  label. 

(c)  Give  the  amount  of  chemical  to  be  used  in  one  treat- 
ment. If  more  than  one  treatment,  also  complete  part 
(e). 

(d)  State  the  number  of  treatments  to  be  made  this  year. 

(e)  State  the  total  amount  of  each  chemical  to  be  used  in 
all  treatments. 

15.  Indicate  as  accurately  as  possible  the  proposed  date  (s)  of 
treatment,  and  do  not  fail  to  notify  the  local  Fish  Com- 
mission waterways  patrolman  prior  to  treatment. 

16.  Give  any  additional  pertinent  remarks  or  information. 

17.  Give  special  attention  to  this  item  as  failure  to  do  so  may- 
result  in  your  liability  for  any  damages  caused. 

18.  Applicant  should  read  and  thoroughly  understand  all 
three  sections  of  this  item. 

19  and  20.  Applicant  and  witness  must  sign  completed  ap- 
plication to  make  it  valid. 


63 


M 


w S' 


•i 


